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SPECIFICATION 

FLAT HOLLOW B RUSHJjEjiS SF.RVOMOTOR WITH , TOOL MOUNTING ^HOLE 

TECHNICAL FIELD 

[0001] The present invention relates to an SPM-type 

brushless servomotor in which a ring magnet is used as a 
rotor, and particularly relates to a flat, hollow brushless 
servomotor whose length in an axial direction is short, and 
that is provided with a tool-mounting hole. 

BACKGROUND ART 

[0002] An example of a hollow brushless servomotor is 
disclosed in the patent document 1 listed below. In the motor 
cited therein, an encoder is disposed in a rear end portion of 
a motor output shaft, and a front-end portion of the hollow 
motor output shaft is adapted to be engaged with a load side 
via a reduction gear. 
PATENT DOCUMENT 1: JP-U 03-54352 

DISCLOSURE OF THE INVENTION 
PROBLEM TO BE SOLVED BY THE INVENTION 

[0003] An object of the present invention is to provide a 
flat, hollow brushless servomotor that is suitable for 
applications in which a tool is directly mounted on a 
rotational shaft of the motor and a workpiece is pressed from 
both sides thereof to carry out predetermined machining. 



1 



MEANS OF SOLVING THE PROBLEMS 

[0004] A flat, hollow brushless motor of the present 
invention has: 

a flattened tubular motor housing sealed at both ends; 

first and second housing through holes formed in a center 
of first and second end plate portions on both sides of the 
motor housing; 

a rotor shaft of which a portion of both ends is exposed 
from the first and second housing through holes; 

a tool-mounting hole that extends through a center of the 
rotor shaft; and 

first and second workpiece insertion recesses formed in 
external surfaces of the first and second end plate portions 
of the motor housing; wherein 

the first workpiece insertion recess is formed in a 
circular area encompassing the first housing through hole, and 
in an area with a predetermined width extending in a radial 
direction to an external peripheral edge of the motor housing 
continuously with the circular area in the external surface of 
the first end plate portion; and 

the second workpiece insertion recess is formed in a 
circular area encompassing the second housing through hole, 
and in an area with a predetermined width extending to an 
external peripheral edge of the motor housing continuously 
with the circular area in the external surface of the second 
end plate portion. 
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[0005] Here, the tool-mounting hole is preferably a 
hexagonal or another polygonal cross section. 

[0006] The maximum length in an axial direction of the 
rotor shaft is preferably equal to or less than the thickness 
between bottom faces of the first and second workpiece 
insertion recesses in the first and second end plate portions 
on both sides of the motor housing. 

[0007] Furthermore, the present invention preferably has a 

lead wire laying area extending to an outside in a radial 
direction from an external peripheral face of the motor 
housing, wherein lead wires disposed along a recess groove 
formed on an inside surface of the first or second end plate 
portion of the motor housing are brought out to the lead wire 
laying area. 

[0008] The present invention also preferably has a 
detection mechanism for detecting a motor magnetic pole 
position, wherein the detection mechanism comprises an FG 
magnet disposed on one end face of the rotor shaft, and a Hall 
element or another magnetic sensor disposed in an inside 
surface area of the first or second end plate portion facing 
the FG magnet in the motor housing. 

EFFECTS OF THE INVENTION 

[0009] In the brushless motor of the present invention, 
first and second workpiece insertion recesses are formed 
extending in the radial direction on the external surface of 
the end plate portion on both sides of the motor housing, and 



3 



the portions on which the recesses are formed are the thinnest 
portions in the axial direction in the motor housing. Since 
the hollow portion of the rotor shaft that has a length which 
allows it to be accommodated in the motor housing is used as 
the tool-mounting hole, the tool-mounting portion does not 
protrude in the axial direction from both sides of the motor 
housing. The lead wire laying area extends in the radial 
direction from the external peripheral face of the motor 
housing, and naturally does not protrude in the axial 
direction from both ends of the motor housing. Since the lead 
wires in the motor housing are brought out along the recess 
groove formed by reducing the thickness of the end plate 
portion of the motor housing, a space for bringing out the 
lead wires does not protrude in the axial direction from both 
ends of the motor housing. Additionally, a space for 
installing components for the detection mechanism is also 
provided in the motor housing by using a gap between the first 
or second end plate portion and the end face of the rotor 
shaft. Therefore, in accordance with the present invention, a 
hollow brushless servomotor provided with a very flat tool- 
mounting hole can be realized. 

[0010] Hence, the brushless servomotor with the tool- 
mounting hole of the present invention is suitable for use as 
a machine tool that carries out predetermined machining to 
facing portions of a workpiece provided with facing portions 
that face each other across a narrow space as follows. That 
is to say, the brushless servomotor is thin and can therefore 
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be inserted between the facing portions that face each other 
across the narrow space in the workpiece. When a tool is 
mounted on the rotor shaft of the brushless servomotor, and in 
this state the facing portions of the workpiece are introduced 
along the first and second workpiece insertion recesses from 
the outside toward the tool at the center in the radial 
direction of the motor, a tip of the facing portions can be 
pressed to the tool. In this state, the brushless servomotor 
is rotatably driven, and predetermined machining can be 
carried out on the workpiece by means of the tool. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0011] An SPM-type brushless DC servomotor according to the 
present invention is described below with reference to the 
drawings . 

[0012] FIG. 1 is a cross-sectional view along a surface 
containing an axis of a brushless DC servomotor in accordance 
with the present embodiment, FIG. 2 is an end face view of the 
motor of FIG. 1 as seen from the direction of an arrow A, and 
FIG. 3 is an end face view of the motor of FIG. 1 as seen from 
the direction of an arrow B. A brushless DC servomotor 1 has 
a flattened tubular motor housing 2 sealed at both ends, and a 
stator assembly 3 and a rotor assembly 4 are coaxially mounted 
inside the motor housing 2. 

[0013] The stator assembly 3 is provided with a ring 
core 31 composed of magnetic material, and a drive coil 33 
wound about a salient pole of the ring core 31 via an 
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insulator 32, and is coaxially mounted on an inside peripheral 
surface of a cylindrical trunk 21 of the motor housing 2. The 
motor of the present example has a 20-pole, 24-slot 
configuration . 

[0014] The rotor assembly 4 is coaxially disposed inside 
the stator assembly 3, and is provided with a hollow rotor 
shaft 41 and a ring magnet 42 fixed to a circular external 
peripheral surface of the rotor shaft 41, and the ring 
magnet 42 faces the stator assembly 3 via a slight gap. The 
rotor shaft 41 has a cross-sectional shape provided with a 
internal peripheral side portion 44 in which a tool-mounting 
hole 43 is formed completely through its center, an external 
peripheral side portion 45 facing the stator assembly 3, and a 
narrow width portion 4 6 providing a link therebetween, and 
ball bearings 47 and 48 are disposed in toroidal recesses 
formed in both sides of the narrow width portion 46. An oil 
seal 49 is disposed on an outside of the ball bearings 47. 
The rotor assembly 4 is rotatably supported by the motor 
housing 2 by way of the ball bearings 47 and 48. In the 
present example, the tool-mounting hole 43 formed in the rotor 
shaft 41 is configured such that a first end plate portion 22 
side is a large diameter portion 43a, and a portion 43b on a 
second end plate portion 23 side has a hexagonal cross section 
with a narrower width thereof. 

[0015] As described above, the motor housing 2 has the 
cylindrical trunk 21 as well as end plate portions 22 and 23 
that seal both ends thereof, and circular through holes 22a 
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and 23a are formed in the center of the end plate portions 22 
and 23. Both end faces 45a and 45b of the internal peripheral 
side portion 44 of the rotor shaft 41 are exposed via the 
circular through holes 22a and 23a, respectively- First and 
second workpiece insertion recesses 24 and 25 are formed to a 
fixed depth in circular areas containing. the circular through 
holes 22a and 23a, and in areas extending in a radial 
direction to an external peripheral edge of the end plate 
portion continuously with the circular areas on an outside 
surface of the end plate portions 22 and 23. The workpiece 
insertion recesses 24 and 25 are formed by reducing the 
thickness of the end plate portions 22 and 23 to a fixed 
width. A length in an axial direction of the rotor shaft 41 
is equal to or less than the thickness between bottom faces of 
the workpiece insertion recesses 24 and 25, and both end faces 
of the rotor shaft 41 substantially match the bottom faces of 
the recesses 24 and 25 in the present example. 

[0016] Next, a ring-shaped FG magnet 51 is mounted on a 
toroidal end face 44a facing the end plate portion 22 of the 
motor housing 2 in the external peripheral side portion 45 of 
the rotor shaft 41. A sensor board 53 on which three Hall 
elements 52 are arranged in a circumf erential direction is 
mounted on. an inside surface of the end plate portion 22 
facing the FG magnet 51. A magnetic position detection 
mechanism 5 is composed of the FG magnets 51 and Hall 
elements 52. 
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[0017] Here, a lead wire laying area 6 from the drive 
coil 33 and sensor board 53 protrudes from an external 
peripheral surface of the cylindrical trunk 21 of the motor 
housing 2 to an exterior in a radial direction, and has a 
thickness that fits within a thickness in the direction of an 
axis la of the motor housing 2. Also, a recess groove 26 for 
bringing out a lead wire is formed by reducing the thickness 
on an inside surface of the end plate portion 22 of the motor 
housing 2 in order to bring out lead wires from the sensor 
board 53. 

[0018] It should be noted that the motor housing 2 of the 

present example has a configuration in which the cylindrical 
trunk 21 and the end plate portion 23 are integrally formed, 
and the end plate portion 22 is fixedly fastened to a toroidal 
end face of the cylindrical trunk 21. Also, a mounting 
flange 27 extends toward the external side in the radial 
direction from the external peripheral side portion of the 
cylindrical trunk 21, and the motor 1 is fixed to a fixed side 
portion (not shown) by the mounting flange 27. Furthermore, 
an external side face 23b of the end plate portion 23 is a 
heat-dissipating surface on which an uneven surface is 
radially provided. 

[0019] Motor components are mounted in the flattened 
tubular motor housing 2 in the brushless DC servomotor 1 with 
the above configuration, and tools (not shown) are directly 
mountable in the tool-mounting hole 43 of the rotor shaft 41 
exposed from the center through holes 22a and 23a of the end 
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plate portions 22 and 23. Also, a portion where the thickness 
in the direction of the axis la is thin is formed in the motor 
housing 2 by forming workpiece insertion recesses 24 and 25 on 
the outside surface of the two end plate portions 22 and 23 of 
the motor housing 2, and a workpiece (not shown) provided with 
facing portions across a space narrower than the width of the 
axial direction of the motor housing 2 can be introduced from 
the outside in the radial direction into both end portions of 
the tool-mounting hole 43 of the rotor shaft 41. 
[0020] The end plate portion 22 of the motor housing 2 is 

made thinner to provide the recess groove 26 used to bring out 
the lead wire, and is made to allow the lead wire laying 
area 6 to fit within the thickness dimension of the motor 
housing 2. Also, the magnetic position detection mechanism 5 
is disposed further inside a torque-generating portion (a 
portion in which the rotor assembly 4 and the stator 
assembly 3 face each other) in the radial direction, and the 
mechanism is configured to avoid extending the length in the 
axial direction of the motor. Therefore, a very flat, hollow 
brushless DC servomotor can be realized. 

BRIEF DESCRIPTION OF THE. DRAWINGS 

[0021] 

FIG. 1 is a cross-sectional view along a surface 
containing an axis of a brushless DC servomotor according to 
the present invention; 
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FIG. 2 is an end face view of the motor of FIG - 1 as seen 
from the direction of the arrow A; and 

FIG. 3 is an end face view of the motor of FIG. 1 as seen 
from the direction of the arrow B. 

DESCRIPTION OF THE SYMBOLS 
[0022] 

1 motor 

2 motor housing 

21 cylindrical trunk 

22,. 23 end plate portion 

22a, 23a circular through hole 

24, 25 workpiece insertion recess 

26 recess groove for bringing out lead wire 

27 mounting flange 

3 stator assembly 
31 ring core 

33 drive coil 

4 rotor assembly 

41 rotor shaft 

42 ring magnet 

43 tool-mounting hole 
47, 48 ball bearing 

5 magnetic position detection mechanism 

51 FG magnet 

52 Hole element 

6 lead wire laying area 
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